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Introduction

The following bibliography is a compilation of sources applicable to various aspects of
small forest management. The work was initiated by the King County (WA) Office of
Resource Lands and Open Space as part of its effort to assist small forest landowners in
their efforts to steward their land in the rapidly urbanizing areas of King County,
Washington.

Realizing the fact that the body of literature on forest management is quite extensive, this
literature review was narrowed to focus on the fifteen topics listed below. With few
exceptions, the bibliography does not represent an effort to apply the larger body of
forestry literature to the small forest landowner. For example, no attempt was made to
adapt an article on the use of herbicides on industrial forest lands to the needs of small
forest owners. For the most part, the references included were published in the 1990s.
The primary exception to this is the books included, as many of the books relating to
small forest management were published prior to 1990 and serve as valuable overviews
of the subject.

This work was undertaken with two audiences in mind: the small-scale non-industrial
private forest owner and the planners and policy makers responsible for working with
these owners. As such, many of the sources may be more appropriate to one group than
the other. No attempt was made to separate the sources based on the intended audience.
As an example, "Where to get Trees to Plant" and "Impacts of Technical Assistance on
Private Nonindustrial Reforestation" are both included in the Assistance category in the
bibliography.

Sources:

The majority of the references listed in this bibliography come from the sources listed
below. Most of the references are on file in the University of Washington College of
Forest Resources Library. Unless otherwise noted, “Call Number” refers to this library.
Some of the sources are on file at the King County Office of Resource Lands and Open
Space. These are identified with a “Y” following the words “On file?”. If the headings
“Call Number” and/or “On file?” do not follow a reference, this information is not yet
available in the bibliography.

* Books: Only publications relating directly to various aspects of small forest
management are included.

* Journals: The majority of the articles come from American Forests, Canadian Journal
of Forest Research, Journal of Forestry, Forest Science, National Woodlands,
Northern Journal of Applied Forestry, Southern Journal of Applied Forestry, and
Western Journal of Applied Forestry. Articles from other journals are included but
less prevalent.



Cooperative Extension Publications: The majority of those included are published by
the Washington State Cooperative Extension Program. Literature from cooperative
units in other states was included if it was deemed particularly unique or pertinent to
the situation in King County.

United States Forest Service Publications: Includes Research Papers, Notes and
Bulletins, and General Technical Reports published by the various USFS Experiment
Stations around the country.

Conference Proceedings: Proceedings from the Society of American Foresters
National Conventions and other conferences relating in part to small forest
management.

Subject Headings:

As mentioned, the bibliography is divided into fifteen subject headings. While there is
bound to be some overlap among the different headings, and many of the references may

fit easily into more than one heading, the division was established to facilitate use of the

bibliography. The subject headings are as follows:

Aesthetics — Includes articles on the visual impacts of forest management and how to
manage forests so as to achieve desired aesthetic outcomes.

Assistance — This category focuses on the organizational framework for providing
technical assistance to nonindustrial private forest landowners (NIPFs). Many of the
articles offer suggestions for improving technical assistance programs.

Cooperative Management — Focuses on efforts within the United States and abroad to
form cooperative efforts between forest owners.

Education — Focuses on outreach strategies for offering assistance to NIPFs.

Forest Management — This is somewhat of a catchall category of references that do
not fit completely into any of the other categories.

Harvesting - Deals with the harvesting process as opposed to other forest
management and silvicultural activities. Many of these references relate to equipment
used in the harvesting process and ways to minimize impacts on standing trees.

Incentives - This literature focuses on financial incentives and tax programs offered
around the country. Includes both descriptions of programs and analyses of success.

Marketing - Includes primarily "how-to" articles on marketing and selling timber
products.



Regulation - This literature search did not focus on regulatory systems related to
forest management. As such, only a few articles are included in this section. They
deal specifically with regulations impacting private forest owners.

Silviculture - The articles in this section are the result of an effort to select from the
vast literature on silviculture those articles relating to small-scale forestry in the
Northwest, particularly the lowland areas west of the Cascades. As such, the majority
of the articles relate to thinning in Douglas Fir forests.

Small Forest Management - Includes articles focusing specifically on small forest
(woodlot) management. Many of the articles are general "how tos" for small forest
planning and management.

Social Science - This extensive section includes the majority of the social science
research focusing on the attitudes, values and decision processes of non-industrial
private forest landowners around the country. Articles in this section will be most
helpful to planners and policy makers in their efforts to work with non-industrial
private forest owners.

Special Forest Products - This section includes articles from the emerging body of
literature relating to "special forest products" or "non-timber products." Articles
focus on all aspects of the special forest products industry, from growing Christmas
trees to harvesting wild mushrooms and salal. Articles on recreational fees are also
included in this section.

Urban/Rural Fringe - Includes the limited number of articles relating to forest
management in areas under pressure from urbanization, with specific emphasis on
issues of parcelization.

Wildlife — Includes articles on how to manage forests with the goal of enhancing
wildlife habitat.



Aesthetics

Benson, R. E., S. F. McCool, et al. (1985). "Attaining visual quality objectives in timber harvest areas--
landscape architects' evaluation". Ogden, Utah. U S D A Forest Service Research Paper: Intermountain
Forest and Range Experiment Station. p. 7. Call Number: 634.9072.Un316rp or SD11.A4552.

Bergen, S. D., J. L. Fridley, et al. (1995). “Predicting the visual effect of forest operations.” Journal of
Forestry 93(2) p. 33-37. Call Number: 634.905 J.

A case study in the Cascade Range, Washington, was used to show how a geographic information
system can be used to identify areas at risk of visual degradation from harvest activities proposed in a
management plan.

Bergen, S. D., J. L. Fridley, et al. (1993). Identifying and quantifying the potential for visual impact in the
design of a forest harvest plan: a case study. Application of advanced information technologies: effective
management of natural resources., Spokane, Washington, p. 465-474.

A commercial GIS application was used to assess the visual impact of logging planned for the
Siouxon Block in the Cascade Range, Washington. The preparation of 3-dimensional data for the visibility
analysis is discussed. Issues addressed included identification of appropriate viewpoints, the ability of the
selected viewpoints to reflect the true visibility of the area, and quantification of the results of the analysis.
The harvest planning area was visible from a road with a high volume of tourist traffic. Analysis from more
than a few viewpoints can lead to complex results; simplification of the results is discussed. The results of
the analysis are overlaid with the proposed road system and harvest unit boundaries to identify the potential
for high visual impact. Harvest activities could then be modified if necessary in certain areas.

Boteler, F. E. and H. C. Smith (1984). "Public preferences for visual resources: a summary of research
findings". Morgantown, WV. WV Univ Agric For Exp Stn. p. 1-4.

Brunson, M. and B. Shelby (1992). “Assessing recreational and scenic quality.” Journal of Forestry 90(7)
p- 37-41. Call Number: 634.905]J.

'New Forestry' in the USA encompasses planning strategies and silvicultural methods that, when
applied systematically at varying spatial and temporal scales, can imitate patterns of natural disturbance and
diversity more closely than traditional high-yield forestry. Results are given of a survey in Oregon State
University research forest of the scenic and recreational quality, as determined by 95 people, of an old-
growth Douglas fir (Pseudotsuga menziesii) stand and 5 nearby stands logged within the previous 2 yr.
Two stands had been logged with traditional practices (thinning or clear felling) and 3 used 'New Forestry'
methods - patch felling, 2-storey (similar to shelterwood but without overstorey removal) and clear felling
with snag retention - and included enhancement of wildlife habitat by topping 1.5 trees/acre and leaving
logging debris. The old-growth stand was rated as most acceptable for scenic viewing, hiking and camping.
'New Forestry' stands were rated higher than stands where more traditional practices were used. Elements
of scenic attraction, the influence of recreational use on quality judgements and management implications
of the results are discussed.

Campbell, S. M. and D. B. Kittredge, Jr. (1992). “Woodscape crew for small woodlot management in
southeastern Massachusetts.” Northern Journal of Applied Forestry 9(3) p. 116-118. Call Number:
SD1.N676. On file? Y.

Nonindustrial private forest landowners in southern New England own their properties for reasons
other than timber income. Reasons such as wildlife observation and habitat, outdoor recreation
opportunities, pride of ownership, and aesthetic enjoyment commonly rank higher than timber income
(Birch in prep., Alexander 1986, Kingsley 1976). Previous research has shown that landowners and the
general public often prefer the appearance of a managed stand to that of an unmanaged one (Brush 1979).
The study reported here sought to produce aesthetically attractive stands using small scale logging
equipment, and to quantify the cost of this activity. This so-called "woodscape" work was accomplished in
the winter and spring by landscaping professionals, who often would benefit from some employment at this
time of year. The reason to investigate the idea of woodscaping is based on the belief that landowners are
more likely to manage when the primary focus or result is an attractive and healthy forest, rather than wood
products removed.




Dwryer, J. F., H. W. Schroeder, et al. (1991). “The significance of urban trees and forests: toward a deeper
understanding of values.” Journal of Arboriculture 17(10) p.276-284. Call Number: SB435.J68.

Gobster, P. H. (1994). "The aesthetic experience of sustainable forest ecosystems". Fort Collins, Colo.
Rocky Mountain Forest and Range Experiment Station, Forest Service, U.S. Department of Agriculture.
p. 246-255. Call Number: SD11.R53a.

Gobster, P. H. (1995). “Aldo Leopold's ecological esthetic: integrating esthetic and biodiversity values.”
Journal of Forestry 93(2) p. 6-10. Call Number: 634.905 J.

Gobster, P. H. and R. E. Chenoweth (1989). “The dimensions of aesthetic preference: a quantitative
analysis.” Journal of Environmental Management 29(1) p. 47-72. Call Number: TD169.J67.

A study was made of the ability of physical, artistic, and psychological descriptor dimensions to
predict aesthetic preferences for rural river, forest, and agricultural landscape scenes. Some descriptors
were effective in predicting preference across a range of landscape types, while others were effective
within a particular landscape type.

Helliwell, D. R. (1979). “Economic aspects of amenity woodland management.” Arboricultural Journal
3(7) p. 541-546. Call Number: SB435. A75.

It is argued that woodlands under 5 ha in Britain can show higher net benefit when managed
primarily for amenity rather than timber production, if monetary equivalents are put on their value for
amenity and nature conservation. An example is given. Changes in taxation and grants are suggested to
make woodland investment more attractive to those with small tax liabilities and to discourage clear felling.
[See FA 28, 6713]

Hoeksema, R. a. H. W. (1985). “Timber harvest aesthetics.” National Woodlands 8(4) p. 9. Call Number:
SD387.W7 N35.

Jones, G. T. (1995). “The careful timber harvest: a guide to logging esthetics.” Journal of Forestry 93(2)
p. 12-15. Call Number: 634.905 J.

Jones, G. T. (1995). “Looks matter: The importance of logging aesthetics.” National Woodlands 18(2) p.
12-15. Call Number: SD387.W7 N35.

Kronrad, G. D. (1986). “Forest management can improve the beauty of your woodland.” National
Woodlands 9(3) p. 5-7. Call Number: SD387.W7 N35.

Magill, A. W. (1990). "Assessing public concern for landscape quality: a potential model for identify visual
thresholds". Albany, Calif. Pacific Southwest Research Station, Forest Service, U.S. Department of
Agriculture. p. 52.

Magill, A. W. (1990). Monitoring environmental change with color slides: developing visual sensitivity.
Proc-Soc-Am-For-Natl-Conv., Bethesda, Md, p. 597-598. Call Number: 634.906 SOP.

Magill, A. W. (1991). Our managed landscapes: opinions of what people see. Proc-Soc-Am-For-Natl-
Conv., Bethesda, Md., p. 523-524. Call Number: 634.906 SOP.

Magill, A. W. (1992). "Managed and natural landscapes: What do people like". Berkeley, Calif. U S Dep
Agric For Serv Pac Southwest For Range Exp Stn.  p. 28. Call Number: SD11.A4853.

Magill, A. W. (1992). Visual perceptions of wildlands and opinions on their management. Proc-Soc-Am-
For-Natl-Conv., Bethesda, MD, p. 557-558. Call Number: 634.906 SOP.

Magill, A. W. (1994). “What people see in managed and natural landscapes.” Journal of Forestry 92(9) p.
12-16. Call Number: 634.905 J.




Magill, A. W. and C. F. Schwarz (1989). "Searching for the value of a view". Berkeley, Calif. U S Dep
Agric For Serv Pac Southwest For Range Exp Stn.  p. 9. Call Number: SD11.A4853.

McCool, S. F. and R. E. Benson (1988). "Timber harvesting and visual resources: maintaining quality”.
Ogden, Utah. U S Dep Agric For Serv Intermt Res Stn.  p. 117-122. Call Number: SD11.I57A. On file?
Y.

McCool, S. F., R. E. Benson, et al. (1986). “How the public perceives the visual effects of timber
harvesting: an evaluation of interest group preferences.” Environmental Management 10(3) p. 385-391.
Call Number: http://link.springer.de/link/service/journals/00267/index.htm.

Palmer, J. F., P. H. Gobster, et al. (1993). "Long term visual effects of alternative clearcutting intensities
and patterns". Radnor, Pa. USDA Forest Service Northeastern Forest Experiment Station. p. 84-87. Call
Number: SD11.N57a.

Palmer, J. F., S. Shannon, et al. (1995). “Esthetics of clearcutting alternatives in the White Mountain
National Forest.” Journal of Forestry 93(5) p. 37-43. Call Number: 634.905 J.

A series of visual simulations was developed to portray potential management scenarios
(involving various patterns of clear felling) in the White Mountains National Forest, New Hampshire. The
scenic value of these simulations was evaluated in the field by hikers contacted at the original viewpoints.
The data were analysed to determine the effect of size, intensity and pattern of clear felling on scenic value.
The study also investigated the validity of using a photographic image to represent the visual condition of a
forest vista. Results showed that increased felling intensity is associated with increased negative scenic
effects. The optimum size for clear fellings in the middle ground was 10-14 acres; both larger and smaller
units had lower scenic value at this distance.

Ribe, R. (1991). "The scenic impact of key forest attributes and long-term management alternatives for
hardwood forests". Broomall, Pa. U S Dep Agric Forest Service, Northeast Forest Experiment Station. p.
34-54. Call Number: SD11.N57a. On file? N.

Rudis, V. A., J. H. Gramann, et al. (1988). “Forest inventory and management-based visual preference
models of southern pine stands.” Forest Science 34 p. 846-863. Call Number: SD1.F69.

Statistical models explaining students' ratings of photographs of within-stand forest scenes were
constructed for 99 forest inventory plots in east Texas pine and oak-pine forest types. Models with
parameters that are sensitive to visual preference yet compatible with forest management and timber
inventories are presented. The models suggest that the density of sawtimber-sized trees and the proportion
of visual penetration are positively associated with scenic beauty. Foliage, twig, and small stem screening,
and the density of small-diameter trees are negatively associated with scenic beauty. Results generally
concur with other visual preference studies of within-stand forest scenes. Such models and associated
parameter estimates can be used to objectively assess within-stand forest scenes and to routinely monitor
scenic beauty of southern pine forest resources. Unlike similar scenic beauty studies, the limited amount of
downed wood encountered was positively associated with scenic beauty. Also suggested is a decline in
perceived scenic beauty during the summer season (May-October) coincident with sampling from northeast
to southwest sections of east Texas. FOR. SCI. 34(4):846-863.

Schroeder, H. W., P. H. Gobster, et al. (1993). "Visual quality of human-made clearings in central
Michigan conifers". St. Paul, MN. USDA Forest Service North Central Forest Experiment Station. p. 9.
Call Number: SD11.A47.

Schuh, D. (1995). “Managing esthetic values: Weyerhaeuser Company's approach.” Journal of Forestry
93(2) p. 20-22, 24-25. Call Number: 634.905 J.

Smith, H. C., N. I. Lamson, et al. (1989). “An esthetic alternative to clearcutting.” Journal of Forestry
87(3) p. 14-18. Call Number: 634.905 J.




Zinoviev, L. (1984). “Improving the artistic/aesthetic effect of forests.” Gorsko-Stopanstvo 40(5) p. 38-
42.

A general discussion is given of ways of improving the visual appearance of forests in Bulgaria,
with special reference to the introduction of broadleaves (especially birch, lime, red oak, sycamore) to add
variety to conifer plantations.



Assistance

(1995). "Consulting Foresters Directory for Washington Landowners". WSU Coop Extension. ~ On file?
Y.

(1995). "Forestry Education and Assistance Programs for Washington Forest Landowners". WSU Coop
Extension. On file? Y.

Barron, E. H. (1984). A privately funded approach to reforestation of private non-industrial lands. New
forests for a changing world : proceedings of the 1983 Convention of the Society of American Foresters,
Portland, Oregon, p. 609-612.

Baumgartner, D. M., D. Hanley, et al. (1997). "Washington consulting foresters directory". Pullman, WA.
Wash State Univ Coop Ext Serv. p. 22.

Baumgartner, D. M. and R. Zabel (1984). "Where to get trees to plant: forest, windbreak, and Christmas
trees [List of nurseries in the Pacific Northwest and Montana]". Pullman, Wash. Wash State Univ Coop Ext
Serv. p.4.

Brokl, C. a. M. B. The Woodland Advisor Program. Proceedings of the Symposium on Volunteers and
Communication in Natural Resource Education, On file? Y.

Hodges, D. G. and F. W. Cubbage (1990). “Adoption behavior of technical assistance foresters in the
southern pine region.” Forest Science 36(3) p. 516-530. Call Number: SD1.F69.

Evaluating the economic returns of forestry research has become a major concern of researchers
and policy makers in the past decade. Before an accurate estimate of such returns can be estimated,
however, information on the factors influencing individual adoption decisions and the timing of adoption
needs to be understood. This paper presents the results of an analysis of the factors affecting assistance
foresters' choices of management technology in the South. We surveyed public and private foresters
assisting nonindustrial private forest landowners to determine what personal and external variables
influence the adoption decisions of foresters. Specifically, we examined the variables related to the
foresters' decisions to modify current management practices or use new technology. Using logit regression,
we found that the forester's employer, information sources, professional membership, and perceptions of
the management requirements in their region of responsibility can affect their adoption decisions.The
research emphasis of even-aged management over the last 2 decades may be an additional factor in the
foresters' decisions to change forest management decisions.

Larson, L. K. (1985). Services to non-industrial private forest owners--a consultant's view. Proc Soc Am
For Natl Conv, Bethesda, Md., p. 378-380.

Skinner, M. D., W. D. Klemperer, et al. (1990). “Impacts of technical assistance on private nonindustrial
reforestation.” Canadian Journal of Forest Research 20(11) p. 1804-1810. Call Number: SD1.C35.

The relation was studied between the number of foresters providing assistance to non-industrial
private forest (NIPF) owners in the southern USA and the NIPF acreage planted with pine [Pinus spp.]. For
29 sub-state zones in 12 southern states, data were gathered in 1985 on numbers of NIPF assistance
foresters by 4 types, NIPF acreage planted with pine, and several other variables thought to influence levels
of pine planting. Using this data, a cross-sectional regression analysis was unable to demonstrate a
significant wide-ranging effect of technical assistance on NIPF tree planting when all significant variables
were included in the equations. Within the range of data gathered, equations showed that additional cost
sharing and the accompanying forestry assistance should increase reforestation, but that added forestry
assistance alone is less likely to influence reforestation. Some previous studies support these results, but
others do not.

Wetter, F., D. M. Baumgartner, et al. (1987). "Forestry education and assistance programs for Washington
forest landowners". Pullman, Wash. Wash State Univ Coop Ext Serv. p. 13.



Wood, D. M. (1986). "The forestry consultant. Part I - Who is the forestry consultant?". Montana State
University, Cooperative Extension Service. Montana Extension Forestry Digest 5(4). p. 7-9.

Wood, D. M. (1986). "The forestry consultant. Part III - Hiring the good consultant". Montana State
University, Cooperative Extension Service. Montana Extension Forestry Digest 5(6). p. 10-12.



Cooperative Management

Agarwal, C. and K. Singh (1996). "The Village Cooperative Forestry Societies in Himachal Pradesh
(India)". Cooperative management of natural resources. K. a. B. Singh, V. New Delhi, Sage Publications.
p. 74-91.

An, K. W.a. 1. Y. (1997). Development of forestry cooperatives in Korea and their current activities.
Proceedings of [IUFRO Symposium: Sustainable management of small scale forestry, Kyoto University,
Graduate School of Agriculture, p. 195-200.

Bick, S., H. L. Haney, Jr., et al. (1997). Voluntary landowner participation in landscape management
through conservation easements. Proc-Soc-Am-For-Natl-Conv, Bethesda, MD, p. 253-258. Call Number:
634.906 SOP.

Birch, T. W. (1986). “Community with nonindustrial private forestland owners.” Journal of Forestry
84(12) p. 25-26, 28, 30-31, 33. Call Number: SD11 N57b. On file? Y.

Brandl, H. (1975). “Economic criteria for joining forest cooperatives.” Mitteilungen der Forstlichen
Versuchs und Forschungsanstalt Baden Wurttemberg 58 p. 97.

Presents the report of a study group (established by the section for business economics of the
Deutsche Forstwirtschaftsrat) analysing the factors of income and costs, taxation questions etc. that are
relevant in deciding whether or not a private or communal owner should join a cooperative. The areas of
activity in which cooperation may be advantageous (e.g. silviculture, selling, mechanization, purchasing,
employment of labour etc.), degrees and legal forms of cooperation, optimum sizes of enterprise,
organization, etc., are discussed, and examples are given of profitability calculations.

Brunson, M. W., D. T. Yarrow, et al. (1996). “Nonindustrial private forest owners and ecosystem
management: can they work together?”” Journal of Forestry 94(6) p. 14-21. Call Number: 634.905 J.
Results are given of surveys during summer and autumn 1994 to determine the attitudes to
ecosystem management of nonindustrial private forest (NIPF) owners in the southeast, midwest and interior
west regions of the USA. In addition to issues pertinent to the different regions, each survey studied the
extent of NIPF owners' knowledge about ecosystem management, their beliefs about this form of
management, and the conditions under which they would be willing to join ecosystem management
partnerships. Despite considerable differences in tract sizes, land use and mixtures of ownerships in the 3
regions, NIPF owners' attitudes to ecosystem management were strikingly similar and generally positive.

Brusila, B. (1982). Forest management and marketing cooperative: Are they a viable alternative?
Proceedings: Fuelwood Management and Utilization Seminar, East Lansing, p. 110-114.

Campbell, S. M. and D. B. Kittredge (1996). “Ecosystem-based management on multiple NIPF
ownerships.” Journal of Forestry 94(2) p. 24-29. Call Number: 634.905 J. On file? Y.

Cox, T. R. (1987). “Coping with gaizai: Japanese forest cooperatives and imported American timber.”
Environ Rev 11(1) p. 35-54. Call Number: UW Natural Sciences Library - GF1.E582.

Cubbage, F. W. (1995). “Forest resources, ecosystem management, and social science education: promises,
problems, and prospects.” Journal of Natural Resource Life Science Education: American Society of
Agronomy 24(2) p. 116-125.

Davenport, K. (1984). "The neighbor-to-neighbor approach to improved woodland management [Program,
training, communication, Oregon]". Washington, D.C. Soil Water Conserv U S D A Soil Conserv Serv. p.
9.

Dempsey, G. P. (1967). "Forest cooperatives : a bibliography". Upper Darby, Pa. U.S. Forest Service
Northeastern Forest Experiment Station,. p. 53. Call Number: SD11.N57b.



Dickson, J. G. (1985). Management, research, and cooperative forestry for multiple benefits. North
American Wildlife and Natural Resources Conference. Transactions 50, p. 215-220. Call Number:
Sd121.N66a.

Dobbs, D. (1998). “Private Property, Public Good.” Audubon July, '98 . On file? Y.

Eid, T. H. H. F. a. O. P. (1997). “Measures for a sustainable forestry - economic consequences of
cooperation between properties.” Meddelelser fra Skogforsk 48(4) p. 81-97.

Elwood, N. E. (1990). Japanese and U.S. forestry cooperatives: A study in contrasts. [UFRO World
Congress, Proceedings, Hull, Quebec, Forestry Canada, [IUFRO Organizing Committee. p. 246-256.

Elwood, N. E. (1992). “Forestry cooperatives in Japan; offering management, financial, and educational
services.” Journal of Forestry 90(6) p. 25-28. Call Number: 634.905 J.

Gilbert, D. H. (1989). Managing small nonindustrial forestlands: the Catskill Forest Association. Proc Soc
Am For Natl Conv., Bethesda, Md, p. 276-278.

Grove, M. a. H. M. (1992). “Social forestry and GIS.” Journal of Forestry 90(12) p. 10-15.

Hauskeller, K. R. (1976). “Forest cooperatives - their role in the planning of forestry work.” Forest Archive
47(10) p.211-215.

There are problems in managing cooperatives (e.g. in Lower Saxony) in which ownership is not
pooled, and in which individual owners retain the right to make major decisions on species, rotation, etc. It
is difficult to collect information, to coordinate the use of labour and machinery, to arrange for joint
marketing of produce, etc. It is suggested that this type of cooperative may create more problems than it
solves.

Hirata, K. (1997). Small-scale forestry and roles of forestry cooperatives in Kyushu. Proceedings of [IUFRO
Symposium: Sustainable management of small scale forestry, Kyoto University, Graduate School of
Agriculture, p. 36-40.

Hoffman, B. F., Jr. (1985). "Estimating production of forestry cooperative members". U.S. Department of
Agriculture, Agricultural Cooperative Service. ACS Research Report 45. p. 15.

Ishii, U. a. A. K. W. (1997). Activities of forest cooperatives in Hokkaido and their role. Proceedings of
IUFRO Symposium: Sustainable management of small scale forestry, Kyoto University, Graduate School
of Agriculture, p. 180-184.

Ishii, Y. L. K. a. K.-w. A. (1995). Development of forest cooperatives and economical state of small forest
owners in Hokkaido (Japan). Caring for the forest: Research in a changing world. Abstracts of invited
papers IUFRO XX World Congress, Tampere, Finland, Vienna, [IUFRO Secretariat, Federal Forest
Research Institute. p. 237-238.

Izumi, S. (1992). “The goals of the Forest Owners' Co-op Associations.” Review of International Co-
operation 85(1) p. 33-36. Call Number: UW Suzzalo Periodicals HD2951. R4.

Jamieson, K. (1989). “Tree producer co-ops pack a market punch.” New Zealand Forest Industries 20(12)
p- 28-29. Call Number: TS800.F63.

Jones, S. B. (1994). “Ecosystem management on NIPFs: A mandate for cooperative education.” Journal of
Forestry 92(8) p. 14-15. Call Number: 634.905 J. On file? Y.

Kasahara, Y. (1986). "The present situation of Forest Owners' Cooperative in Japan". Japanese Forest
Economic Society. The current state of Japanese forestry (V). p. 49-54.




Katsumata, Y. (1990). “Forestry cooperatives in Japan.” Forest News 4(2) p. 5-6. Call Number: SD144.
N45 F67.

Kilander, K. (1987). “Cooperatives for the promotion of forestry in rural development.” Unasylva
39(3/4,157/158) p. 29-37. Call Number: 634.905 UN.

Kittredge, D. B., Jr. (1992). “Regional cooperation in forestry.” Extension Journal (Madison, WI) 30 p.
37-38.

Knight, R. L. a. P. B. L., Ed. (1998). Stewardship Across Boundaries. Washington, D.C., Island Press. p.
371. Call Number: HD 205 S74 1998.

Komaki, T. and K. Endo (1995). “Behaviors of forest owners regarding forest cutting and methods of
revitalizing regional forestry - Examples of members of forest owners' cooperatives in Aomori Prefecture.”
Journal of the Japanese Forestry Society 77(5) p. 437-447.

In Japanese with English summary

Krumpe, E. E., Cowles P. D., and K. L. McCoy (1994). "A telephone survey of social scientists conducting
research or projects related to ecosystem management in the Pacific Northwest". Produced through a
cooperative agreement between University of Idaho, Department of Resource Recreation and Tourism, and
Pacific Northwest Forestry Sciences Lab. p. 52.

Kurtz, W. B. and T. D. Marty (1988). "The cooperative forest management program: suggestions for
improvement". Columbia, MO. Univ Mo Columbia Agric Exp Stn. p. 14.

Lankford, L. (1994). “Forest Health on Nonindustrial Private Lands: Ecosystem Forestry from the Ground
Up.” Journal of Forestry July, 94 . Call Number: 634.905 J. On file? Y.

Little, J. B. (1996). “Forest communities become partners in management.” American Forests 102(3) p.
17-19, 21, 40. Call Number: 634.905 AM. On file? Y.

Lo, S. L. (1980). “A study on the organization of forest cooperative management in Taiwan.” Quarterly
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Minnesota currently offers property tax relief to private woodland owners through the 2b
timberland class in the state's modified ad valorem tax system, and through the Tree Growth Tax Law
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Public criticism of woodland change in the UK has focussed firstly upon its aesthetic effects
(especially the afforestation of large aeas of upland Britain and the replanting of existing broadleaved
woodland with conifers) and secondly upon the effects of woodland change on wildlife conservation,
particularly in relation to ancient woodland. This paper outlines 3 voluntary modes of public intervention in
woodland management - namely, public ownership, grants and tax concessions. The development and use
of the present system of compulsory controls through felling licences and tree preservation order is
discussed, using results from a study of post-war woodland change in Nottinghamshire. Finally, the
planning implications of the whole range of public interventions are considered.
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A method of viewing stand density as it relates to vol. production and tree size is developed in the
form of a simple density management diagram (graph of mean tree vol. versus stand density). Examples of
trends are given for different management regimes in 2 Douglas-fir plantations in New Zealand (Golden
Downs and Kaingaroa) and one at Blue Mountain, western Washington. Three prominent points in stand
development (crown closure, imminent competition/mortality, and max. size/density relationship) are
defined in terms of tree size and stand density, and their implication for stand dynamics is discussed. A
relative density index is presented as a basis for quantifying tree growth and stand yield as a function of
density, and the balance between maximizing individual tree size or stand yield is considered. From
authors' summary.
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Response surface methodology was used to estimate 6-yr vol. growth response to 1 application of
200 Ib N/acre in unthinned and thinned Douglas fir (Pseudotsuga menziesii) stands of b.h. age 25 yr in W.
Washington and W. Oregon. Regional mean fertilizer response was 16% in unthinned stands and 20% in
thinned stands. Site index had an increasingly inverse effect on response as b.a. increased in both unthinned
and thinned stands. Response varied little over site index in regions of low b.a., decreased moderately as
site index increased in the intermediate region, and decreased rapidly in the high b.a. region.

Knutson, D. and R. Tinnin (1986). “Effects of dwarf mistletoe on the response of young Douglas-fir to
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In 1973-74, study plots were established in 3 stands in Malheur National Forest, Oregon and in
one stand in Okanogan National Forest, Washington. Douglas fir was the dominant tree species on all plots
and many were infected with Arceuthobium douglasii. All plots had been precommercially thinned 1-10 yr
earlier. Mensurational data were collected from 369 sample trees in 1973-74, 1980-81 and 1983. Mortality
was <1% during the 10 yr of the study. Of all the infected trees studied, it was estimated that 19% had
become sufficiently infected to cause significant reductions in diam. increment, representing 10% of all
sample trees. Ht. increment was significantly reduced by infection in both forests, but diam. increment only
in Malheur; 58% of infected trees showed b.a. increment equivalent to that of uninfected trees. Trees with
light infections showed a significant increase in radial increment after thinning while more heavily infected
trees did not.




Maguire, D. A. (1994). “Branch mortality and potential litterfall from Douglas-fir trees in stands of varying
density.” Forest Ecology and Management 70(1-3) p. 41-53.

Differential crown recession and crown development among stands of differing density suggest
that an opportunity may exist to control the input of fine woody litter into the system by manipulating stand
density. The objective of this study was to measure the rate of branch mortality among stands of differing
density and to estimate the range in total per hectare necromass inputs. Although litter traps are reliable for
estimating per hectare rates of litterfall, branch mortality dating on sectioned stems uniquely allows
assessment of several other litterfall components: (1) individual tree contributions to total litterfall; (2) the
amount of branch material released by mortality, regardless of whether the branches are shed to the forest
floor; (3) the distribution of basal diameters characterizing the litterfall from a given tree and stand.
Twenty-four trees were felled and sectioned on permanent plots that were part of a silvicultural study of
Douglas fir (Pseudotsuga menziesii) stand density regimes, in Umpqua National Forest, near Tiller,
Oregon. Whorl branches were dissected out of bole sections to determine the dates of mortality, and a
branch biomass equation was applied to estimate potential rate of litterfall. Periodic annual rates were
expressed in four ways: (1) number of branches per tree; (2) mass of branches per tree; (3) mass of
branches per unit of crown projection area; (4) mass of branches per hectare. For the growth periods
investigated, larger trees and trees growing on denser plots tended to release a greater necromass through
branch mortality. Average branch basal diameter generally decreased with increasing stand density. Annual
branch mortality ranged from 33 to 430 g m-2 crown projection area for individual trees, and from 236 to
1035 kg ha-1 for individual plots. These rates approached the low end of the range of previously published
fine litterfall rates for Douglas fir. Rates on these plots were relatively low owing to the temporary delay in
crown recession imposed by artificial thinning. A conceptual model of branch litter dynamics is presented
to depict consistencies with crown development among stands managed under different density regimes.

Main, M. L. and M. P. Amaranthus (1996). "Reducing stand densities in immature and mature stands,
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In summer 1972, 35-yr-old stands in Oregon were strip thinned, selectively thinned at high or low
intensity or left unthinned. The ratio of b.a. increment 5 yr after and 5 yr before treatment was calculated
and found to be significantly larger for all thinning treatments than for controls. Selective thinning
produced a significantly higher ratio than strip thinning. Trees more than 10 ft from the edges of thinned
strips did not respond.
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Commercial thinning is being increasingly used as a source of wood fibre. Both public and private
land managers have experienced this increase and anticipate that the trend will continue with the growth
expected in cable-based commercial thinning. This paper reports the findings of a 1994 survey of forest
land managers in the public and private sectors designed to determine how thinning operations changed
between 1989 and 1994. In addition, surveys were sent to contract loggers who primarily work in thinning
operations. Surveys were limited to operations and land managers located in Washington State, west of the
Cascade Mountains. The results suggest that land managers anticipated substantial increases in the acreage
being subjected to thinning. Increases had already occurred in harvest levels from those reported in 1989.
Cable-based thinning was projected to increase at a greater rate than that for ground-based operations.
Other findings suggest that the contractor was largely responsible for thinning layout and that land
managers were particularly concerned about stand and site damage from these operations. The number of
thinning contractors increased during the period studied, with a significantly greater number specializing in
commercial cable-based operations. Many of the logging contractors, especially those performing cable-
based commercial thinning, reported that they have extensive (>10 yr) experience in clearcut harvest




operations, but only limited experience in partial harvests. There are no defined industry standards for
enforcing, regulating, or supervising commercial thinning operations. Many land managers enforce damage
and distance rules loosely based on personal 'rules of thumb'. This has created substantial differences in the
regulation of commercial thinning harvests between different land management agencies and even between
different divisions of the same land holder.

Miller, R. E. (?). "Effects of fertilization on mortality in western hemlock and Douglas-fir stands". Institute
of Forest Products, University of Washington. p. 253-265.

Thinned stands have been found to be more responsive than unthinned stands. Where responses do
occur, optimum dosages would probably not exceed 200 pounds of nitrogen per acre.

Miller, R. E., G. W. Clendenen, et al. (1988). "Volume growth and response to thinning and fertilizing of
Douglas-fir stands in southwestern Oregon". Pacific-Northwest-Research-Station, USDA-Forest-Service.
p- 38. Call Number: SD11.A479.

Data were collected from 114 thinning (felling 15-80% of initial basal area) and/or fertilizer
application (usually urea at 200 or 400 1b N/acre) trials in naturally regenerated Douglas fir (Pseudotsuga
menziesii) stands in SW Oregon (111 stands) and N. California (3 stands). The data were used to develop
regression equations to estimate volume growth for a 10-yr period of treated and untreated stands, aged 10-
70 yr. The predictions for SW Oregon (SWOR) were compared with other growth predictions including
DFSIM, a simulation model based on a broader, regional database. SWOR consistently showed greater
gross and net growth of untreated Douglas fir and showed greater benefits of nitrogen fertilization,
especially on poor quality sites and in young stands in the subregion than did DFSIM. SWOR predicted
reduced gross volume growth during the 10 yr after thinning, faster recovery from early thinning on good
than on poor sites, and increased wood production after nitrogen treatment in 70% of thinned and unthinned
Douglas fir stands.

Miller, R. E., D. L. Reukema, et al. (1981). Response to fertilization in thinned and unthinned Douglas-fir
stands. Proceedings, Forest Fertilization Conference, p. 150-157.

Growth data from thinning and fertilizing trials in 27 Douglas-fir stands in western Oregon,
Washington, and British Columbia are summarized. These stands ranged from 15 to 68 years and from sites
IT to V. As expected, the initial effects of heavy thinning were to reduce gross growth per acre during the
first 5 to 10 years after thinning. Fertilization with 150 to 600 pounds nitrogen per acre generally increased
gross growth in both thinned and unthinned stands. The apparent gain in gross growth after fertilization was
consistently greater in lightly to moderately thinned stands than in unthinned stands, however the T X F
(thinning/fertilizing) interaction was seldom statistically significant. Thus far at these locations, fertilization
increased site productivity and thinning concentratedproductivity onto selected crop trees.

Navratil, S. (1996). Wind damage in thinned stands. Proceedings of a commercial thinning workshop,
Whitecourt, Alberta, p. 29-36.

Norris, L. A., P. R. Canutt, et al. (1983). “Arsenic in the forest environment after thinning with MSMA and
cacodylic acid.” Bulletin of Environmental Contamination and Toxicology 30(3) p. 309-316.

The organic arsenic-containing herbicides, cacodylic acid (hydroxydimethylarsine oxide acid) and
MSMA (monosodium methanearsenate), are used for precommercial thinning by stem injection in Pacific
Northwest forests. Data are available on the distribution and persistence of MSMA and cacodylic acid in
agricultural environments, but little attention has been given to the forest. Our study determined (1) the
concentration of arsenic in forest floor, soil, and herbaceous and browse vegetation after injecting
individual trees with MSMA and (2) the concentration of arsenic in streams flowing through forests
operationally thinned with the arsenicals.

O'Hara, K. (1988). “Stand structure and growing space efficiency following thinning in an even-aged
Douglas-fir stand.” Canadian Journal of Forest Research 18(7) p. 859-866. Call Number: SD1.C35.

The growth of individual trees from four thinning treatments in a 64-yr-old Pseudotsuga menziesii
stand in western Washington was analysed to determine desirable residual stand structures after thinning.
Dominant and codominant trees had the highest individual tree stem vol. growth rates over the previous 5
yr and accounted for most stand vol. growth in thinned and unthinned stands. Two measures of growing




space, crown projection area and sapwood b.a. (a surrogate for leaf area), were used to measure how
efficiently individual trees used their growing space. Crown classes were useful in characterizing growing
space efficiency (vol. growth per unit of growing space) only in the unthinned treatment. In thinned
treatments, tall trees with medium-sized crowns were most efficient, while in the unthinned treatment tall
trees with relatively large crowns were most efficient. A large crown in an unthinned stand was comparable
in size to a medium-sized crown in a thinned stand. Results suggest growing space is not limiting
individual tree growth in thinned stands and that thinning to a particular stand structure is more appropriate
than thinning to a particular stand density.

O'Hara, K. L. (1990). “Twenty-eight years of thinning at several intensities in a high-site Douglas-fir stand
in western Washington.” Western Journal of Applied Forestry 5(2) p. 37-40.

Results are presented of a 28-year thinning study of a dense (182-452 tree/acre) natural, second
growth Douglas fir (Pseudotsuga menziesii) stand at Delezenne, which compared 3 thinning treatments
with an unthinned control. Treatments were: an increasing basal area treatment; a constant basal area
treatment (of approximately 140 ft2/acre); a decreasing/increasing reserve basal area treatment; and control
plots, which were 35 to 37-years-old with basal area 80-203 ft2/acre in 1957 when the tests were started.
Gross, net, and total recoverable periodic cubic volume increments of the control treatment (10 396, 9108
and 16 092 ft3/acre, respectively) were not significantly different from the highest yielding treatment,
which was the increasing reserve basal area thinning treatment (8896, 8594 and 16 636 ft3/acre,
respectively). These results, and options for thinning schedules, are discussed; it is suggested that
commercial thinnings of dense or fully stocked plantations of Douglas fir may produce similar results, that
is, vigorous stands with rapid growth potential.

Peterson, C. E. and J. W. Hazard (1990). “Regional variation in growth response of coastal Douglas-fir to
nitrogen fertilizer in the Pacific Northwest.” Forest Science 36(3) p. 625-640. Call Number: SD1.F69.

Hypothesis-testing for differences in growth responses among physiographic strata, thinning
levels, and fertilizer dosage levels resulted in a set of empirical models for predicting volume increment
response of even-aged coastal Douglas-fir to nitrogen fertilizer. Absolute and percent responses are
estimated for stands both thinned and unthinned, as a function of dosage levels and physiographic
provinces. Although not "highly" significant, the physiographic factor was retained in the models for
purposes of refinement.

Randall, R. M. (1977). "Financial consequences of commercial thinning regimes in young-growth Douglas-
fir". USDA Forest Service, Pacific Northwest Forest and Range Experiment Station. p. 8. Call Number:
634.9072.Un33f or SD11.A48.

Data were generated from a computer program to compare the yields of Pseudotsuga menziesii
from stands left unthinned, from thinned stands and from immediate harvesting. The data are tabulated by
age at initial thinning, rotation age and site class. Gains from commercial thinning were slight or negative
except when thinning is begun early and rotation age is long on site classes I to III. Financial returns are
presented for 4% and 7% discount rates.

Reukema, D. L. (1972). "Twenty-one year development of Douglas Fir stands repeatedly thinned at varying
intervals". USDA Forest Service, Pacific Northwest Forest and Range Experiment Station. p. 23. Call
Number: SD11.A4849 or SD11.A485.

A further report after 21 years of a study already noticed [cf. FA 23, 5187] in which three
frequencies of thinning (on a 3-, 6- or 9-year cycle) at the same intensity were established in 38-year-old
stands of Pseudotsuga menziesii in W. Washington. Eighteen years after initial thinnings, the timber
volume of the thinned stands (from which 65% of the initial volume had been removed) was almost the
same as the initial volume before treatment and ca. 65% of the volume of unthinned stands. Thinning
interval had no effect on net increment per acre over the 21-year period. Gross increment in all thinned
stands was ca. 20% less than in comparable unthinned stands; however, mortality in thinned stands was
only half that in the unthinned stands, and enough was salvaged to offset most of the growth loss. The
primary benefit derived from these commercial thinnings was an earlier harvest of products, and not a
substantial increase in total production per acre.



Reukema, D. L. (1975). "Guidelines for precommercial thinning of Douglas-Fir". USDA-Forest-Service-,-
Pacific-Northwest-Forest-and-Range-Experiment-Station. p. 10. Call Number: SD11.A479.

Rosso, P. and E. Hansen (1998). “Tree vigour and the susceptibility of Douglas fir to Armillaria root
disease.” European Journal of Forest Pathology 28(1) p. 43-52.

The effects of thinning, fertilization and pruning on the vigour of Douglas fir (Pseudotsuga
menziesii) and its susceptibility to Armillaria root disease were investigated in Oregon, USA. Tree vigour
was defined as the relative capacity for tree growth, expressed as the above-ground biomass increment per
unit of photosynthetic tissue, or growth efficiency (GE). It has been hypothesized that trees with higher GE
can better resist pathogen attack, and that GE can be used as a predictor of tree susceptibility to disease. In
a previous study, four P. menziesii plantations were thinned, fertilized and pruned in all combinations, and
the effects of these treatments on tree vigour were measured after 10 years. Root disease was not a factor in
the initial study design, and mortality was ignored until 8 years after the treatments were applied. The
results of an earlier study were utilized and the correlation between Armillaria root disease incidence and
the effects of earlier stand treatments on tree growth was investigated. A. ostoyae [A. obscura] was the
primary cause of mortality in the study area. The disease incidence of infected subplots ranged from 2 to
20%. A. obscura incidence was the highest at medium tree density (6.1%), slightly lower on the low density
(5.6%) and lowest on the unthinned plots (3.8%). There were no significant correlations between disease
incidence and previous tree growth. The vigour of trees that became symptomatic or died by 1993 was not
significantly different from the vigour of trees that remained asymptomatic in 1983-85. On these sites, in
areas of infection, A. obscura was causing mortality of the largest, fastest growing trees, as well as less
vigorous trees. It is concluded that Armillaria continues to cause mortality, regardless of the growth
efficiency or growth rate of the host.

Sharrow, S. H., D. H. Carlson, et al. (1992). “Direct impacts of sheep upon Douglas-fir trees in two
agrosilvopastoral systems.” Agroforestry Systems 19(3) p. 223-232.

Livestock may provide important service and production functions in agroforestry systems.
However, use of livestock in conifer/improved pasture agrosilvopastoral [silvopastoral] systems is currently
limited by concerns about potential damage to trees by livestock. The effects of sheep grazing on Douglas
fir (Pseudotsuga menziesii) trees in two patterns of sheep/pasture/conifer agroforest (cluster and grid
plantations) at a site near Corvallis, Oregon, were studied from 4 yr after planting (1983) until the first
precommercial thinning at 10 yr old (1988). The plantations had been established in 1979 using 2+0
Douglas fir seedlings planted as 5-tree clusters in 1.5 m diameter circles 7.7 m apart (840 trees/ha) and as a
standard square grid of single trees 2.5 m apart (1600 trees/ha). In 1982, half of the plantations were
rototilled and sown with inoculated Trifolium subterraneum. Trees averaged >1 m in height when grazing
began in summer 1983. Some browsing of tree lateral branches by sheep occurred regardless of grazing
season in 1983-85. However, the 2-10% of current year's lateral branch growth removed by grazing sheep
was too low to affect tree growth. Sheep removed the terminal leaders from only 3-9% of trees each year
during 1983-85. Most browsing of terminals occurred in the summer when other forages had become
mature and were relatively unpalatable to sheep. Less than 13% of agroforest trees were barked by sheep
each year during 1983-87. By the end of grazing in 1987, <8% of agroforest trees had sustained a level of
barking likely to affect future growth (>50% of tree circumference barked). Mean forage utilization was
greater in the cluster plantations, while browsing, barking and tree damage was greater in the grid
plantations. Grazing had no discernible effect on tree diameter or height in any year (P > 0.05). Total tree
mortality attributable to sheep grazing during 1983-87 was only 0.9%, including three trees girdled by
sheep and two barked trees which were subsequently attacked by insects. Overall, grazing had no
detrimental effect on timber stand growth or mortality.

Stegemoeller, K. A. and H. N. Chappell (1990). “Growth response of unthinned and thinned Douglas-fir
stands to single and multiple applications of nitrogen.” Canadian Journal of Forest Research 20(3) p. 343-
349. Call Number: SD1.C35.

Basal area and volume growth response of unthinned and thinned Douglas fir (Pseudotsuga
menziesii) stands to single and multiple applications of N fertilizer (as urea) were estimated for eight 2-yr
periods in second-growth stands in Washington and Oregon. Response estimates, as differences between
growth rates on fertilized and control plots after adjusting for initial volume (or basal area), and trends,
were analysed on a regional scale. Average responses to the initial fertilization and to both the second and




third fertilizer applications, 8 and 12 yr later, were statistically significant (P <0.05). In thinned stands,
average duration of response to the initial treatment was approximately 8 yr; unthinned stands continued to
show significant volume growth response through 14 yr although basal area growth response decreased to
nonsignificant levels between years 10 and 12. In both cases, the response to refertilization, while
significant, was smaller than the response to the initial fertilization. N applied after the 8th yr and a
refertilization after the 12th, on one initially untreated plot at each site, also produced significant average
growth responses.

Stegemoeller, K. A. and H. N. Chappell (1991). “Effects of fertilization and thinning on 8-year growth
responses of second-growth Douglas fir stands.” Canadian Journal of Forest Research 21(4) p. 516-521.
Call Number: SD1.C35.

An evaluation is presented of a regional research project on basal area and volume increment
responses to fertilizer (N) and fertilizer with thinning treatments of Pseudotsuga menziesii in W.
Washington and Oregon for four 2-year measurement periods. Fertilization generally increased both basal
area and volume growth for at least 8 years. Thinning tended to have an even greater effect than
fertilization on basal area and volume growth on an individual-tree basis. Overall, however, the removal of
growing stock by thinning caused volume growth to be less than that of the control. The magnitude and
duration of this negative response was dependent on the level of thinning and on site quality. A significant
positive interaction between fertilization and thinning exists. The combined treatment resulted in the
greatest absolute basal area and volume increments, and the response became greater than that to fertilizer
alone in the 3rd and 4th years, and remained so for at least § years.

Tappeiner, J. C., J. F. Bell, et al. (1982). "Response of young Douglas-fir to 16 years of intensive thinning".
Forest Research Laboratory, Oregon State University. p. 17. Call Number: SD121.074.

The report of the thinning study in the Oregon Coast Range includes a financial analysis of
representative thinning regimes.

Telfer, E. (1997). Commercial thinning, biodiversity and forest birds. Proceedings of a commercial
thinning workshop, Whitecourt, Alberta, p. 64-68.

Williamson, R. L. (1982). "Response to commercial thinning in a 110-yr-old Douglas-fir stand". Pacific
Northwest Forest and Range Experiment Station, USDA Forest Service. p. 16. Call Number:
SD11.A4849 or SD11.A485.

[See FA 28, 584] A stand in Washington was thinned in 1952 to 75 or 50% of normal b.a. After 19
yr the plots were remeasured and thinned again and stem analyses made for felled trees. Overall growth
was similar in thinned and control plots, although mortality was 3-5X higher on control plots. The growth
response relative to control trees was significantly greater for suppressed trees in the heavily thinned plots.

Witcosky, J. J., T. D. Schowalter, et al. (1986). “The influence of time of precommercial thinning on the
colonization of Douglas-fir by three species of root-colonizing insects.” Canadian Journal of Forest
Research 16(4) p. 745-749. Call Number: SD1.C35.

Hylastes nigrinus, Pissodes fasciatus and Steremnius carinatus, vectors of black-stain root disease
(Ceratocystis wageneri), were monitored during 1983-84 in two 12-yr-old Douglas fir plantations in S.
Oregon that were unthinned or that were precommercially thinned in Sep. 1982, or Jan. or May 1983. The
beetles were significantly more abundant on thinned than on unthinned plots. However, fewer H. nigrinus
and P. fasciatus were caught on plots thinned in May than on plots thinned in Sep. or Jan. Results suggest
that precommercial thinning should be avoided in areas of high risk to black-stain root disease or should be
initiated in June or July following peak beetle flight in May.




Small Forest Management
(1991). "Woodland management plans". Fairbanks, Alaska. University of Alaska Coop Ext Serv. p. 4.

Baughman, M. J. and et al. (1993). "Woodland stewardship: A practical guide for midwestern landowners".
University of Minnesota Extension Service. p. 195.

Blinn, C. R. a. H. T. E. (1986). Planning your timber sale. Woodland Owners and Users Conference,
University of Minnesota, Office of Special Programs. p. 35-45.

Bliss, J. C. and W. A. Flick (1994). “With a saw and a truck: Alabama pulpwood producers.” Forest and
Conservation History 38(2) p. 79-89.

An account of the wood supply system for pulp mills which has developed since the 1930s and the
characteristics of the people who work in the system.

Blyth, J. (1991). Farm woodland management. 2nd ed. Ipswich, U.K. (Alexandria Bay, NY, USA),
Farming Press (Distributed in North America by Diamond Farm Enterprises). p. 196.

Bondi, M. and C. Landgren (1983). "The woodland workbook--management planning for woodland
owners: why and how". Corvallis, OR. Oregon State Univ Ext Serv. p. 8.

Chavasse, C. G. R. (1985). “Forestry and the small grower: diversification in forestry.” New Zealand
Journal of Forestry 30(1) p. 28-44.

Christensen, H. C., S. Vehkamaki, et al. (1997). Sustainable management of small scale forestry:
proceedings of [UFRO Symposium. Sustainable management of small scale forestry: proceedings of
IUFRO Symposium, September 8-13, 1997, Kyoto, Japan, p. 281.

The conference was organized by IUFRO Groups 3.08.00 (Small Scale Forestry) and 6.11.02
(Forestry and Rural Development in Industrialized Countries), Kyoto University, the Japanese Forestry
Society, the Japanese Forest Economic Society and the European Forest Institute, in cooperation with
various other bodies. The proceedings contains a Panel discussion (Sustainable management of small scale
forestry) with 3 papers, 28 oral presentations (papers) and 12 posters. The panel papers are: (1) Sustainable
management of small-scale forestry: Recent development from the European perspective (Hyttinen, P.); (2)
Change in public and private forest management: social and economic implications [in the US Pacific
Northwest] (Christensen, H. C.; Raetting, T.); and (3) Management of private forests and sustainable
forestry in Japan (Murashima, Y.). The oral papers are: (1) Effects of industrialisation of a society on the
scale of forest management (Vehkamaki, S.) - with a case study from Estonia; (2) Management of private
forests in Ireland (Dhubhain, A. N.; Wall, S.); (3) Measuring the private holding forestland use efficiency
toward sustainability : an illustration of Nankang watershed in Taiwan (Lo ShawLin; Lo KaiAn); (4)
Small-scale forestry and roles of forestry cooperatives in Kyushu (Hirata, K.); (5) A strategic planning
model for a rural enterprise of agriculture, forestry and subsidiary business (Kajanus, M.; Kurttila, M.;
Pesonen, M.); (6) Financial models for small scale farm forestry : an Australian case study involving mixed
species plantations (Herbohn, J. L.; Harrison, S. R.; Emtage, N.); (7) An analysis of forest management
practices in the Kamikita region [Japan] (Komaki, T.); (8) Development of small scale forestry and local
wood manufacturing in Sweden: with special reference to a development program in the municipality of
Orsa (Ager, B. H.; Bengtsson, S. P.); (9) Farm forestry in the Black Forest [Germany]: the role of the forest
sector for the family income of farm holdings and the effect for regional employment (Brandl, H.); (10)
Regenerating [recruiting] forestry workers in Japan (Ota, 1.); (11) Cooperative marketing by forest owners
of lumber for wooden houses [in Japan] (Sakanoue, N.); (12) Log export markets in rural new England,
USA: implications for small scale private forestry (Howard, T. E.); (13) Puutori - electronic information
exchange for timber trade in Finland (Pesonen, M. D.; Maatta, T.); (14) Evaluating economic effects of
preserving biodiversity: a case study of Finnish private forestry (Torvelainen, J.); (15) The attitude of the
state to small-scale private forest property [in Slovenia] (Winkler, I.; Krajcic, D.); (16) Seeing the forest
and the trees: indirectly regulating private woodlots in Eastern Canada (MacNaughton, A.); (17) The nature
of satoyama [the forests surrounding a village combined with traditional agriculture in Japan] and its
sustainable utilization (Kitao, K.); (18) Hanase forest park [Kyoto, Japan] and rural community




development: a new trial for multiple use forestry (Mishima, Y.); (19) The level of interest and awareness
in community forestry across the country of Canada and in the province of British Columbia (Mitchell-
Banks, P.); (20) A reporting framework for publicly funded incentive schemes designed to encourage
small-scale, multi-purpose private sector forestry: the case of the community rainforest reforestation
program in Australia (Herbohn, K.; Herbohn, J.; Harrison, S.); (21) Close-to-nature management with
private forests in Slovenia (Ilesic, P.; Tretjak, M.); (22) Policy for rural development forestry in the UK
(Slee, B.; Miller, H.; Snowdon, P.; Edwards, S.); (23) The Obidowa village forest company Klikuszowa: a
study of the Polish private forests economy (Gantner, A. G.; Glodkiewicz, A.); (24) The sawmill industry
in forestry areas in Japan: a case study of Kumano (Taguchi, K.); (25) Forest owners' attitudes and
estimates of non-market benefits of forestry: case study [in Finland] (Kallio, T.); (26) Contractual
arrangements in silviculture: the case of Cana

Crowther, R. E. (1978). Managing small woodlands. Forestry Commission UK. p. 40.

A general publication providing basic information for the establishment and management of small
woodlands (up to 10 ha, which occupy half of the 400 000 ha of UK woodland not under planned
management), and including: objectives of woodland management (timber, landscape, conservation, sport
and shelter); woodland types and treatment; choice of species; site preparation, establishment and
maintenance; protection; and grant aid.

Cubbage, F. W. and T. G. Harris, Jr. (1986). "Tract size and forest management practices: issues, literature,
and implications". Athens, Ga. Univ Ga Coll Agric Exp Stn. p. 29.

Curtin, T. W. (1983). "Woodland management". Urbana, Ill. Ill Agric Exp Stn. p. 8.

Dangerfield, C. W. J. a. G. J. E. (1990). "A forest management plan". Forestry on a budget. University of
Georgia, Cooperative Extension Service. Bulletin no. 1032. p. 8-11.

Everett, B. D. (1989). Farm woodlands. Cumbrian woodlands - past, present and future. ITE-Symposium,
p. 62-64.

Many farm woodlands in Cumbria, UK, are in a neglected state, and offer few benefits to the
farmer. The benefits of good woodland management are described and include (for the farmer) shelter,
game cover, farm timber and fuelwood production, and biological control of pests by the diversity of
wildlife found in farm woodlands. There are also amenity and conservation benefits to the community.
Reasons for the neglect of farm woodlands include the small scale of operations, the financial implications
for the farmer, and lack of management knowledge. These problems could be partially solved by the
formation of cooperatives to purchase forestry equipment, possibly linked to training schemes. Grant
incentives for the establishment of farm woodlands are available as part of the encouragement of alternative
use of agricultural land (because of excess production by the European Community). There are also labour
schemes in cooperation with the Manpower Services Commision (MSC). New uses for farm forest products
are discussed and include fuel production from energy forest, brushwood for livestock feed, and production
of low-cost buildings. Silvopastoral systems are also possible.

Gregersen, H., V. P. Jarvelainen, et al. (1981). Congress Group 4.3: Economics at national and
international level and forest policy. [Sessions 1-2]. Proceedings, XVII IUFRO World Congress:
Plochmann, R. (Coordinator): Division 4: Planning, economics, growth and yield, management and policy,
Kyoto, Japan, p. 578.

The 6 invited papers together with voluntary and poster papers presented at Session 1, The current
state of Japanese forestry, do not appear in the main conference proceedings, but are published in full in a
special volume noticed separately. Abstracts of 2 other posters presented in the Group are given on pp. 563-
564. The 8 invited papers in Session 2, Effectiveness of forest policy measures as applied to small
woodlands (none of which are published in the proceedings) were: Jarvelainen, V.P. Aspects of research
strategy in studying forest owners' behaviour. Tikkanen, I. Effects of public forest policy in Finland.
Madigan, G.; Jones, A.R.C. The private forest owners of Eastern Canada. Tanaka, S. Forest cooperatives as
a policy measure for small woodlands. Brabander, H.D. Subsidies and efficiency in forestry co-operatives.
Eid, J. Forest as a capital asset. Lonnstedt, L. The influence of Swedish forestry policy on the annual cuts
of private woodlot owners. Tikkanen, I. Causality as a conceptual frame for forest policy analysis.




Gunter, J. E. c. (1987). "Georgia forest landowner's manual". University of Georgia, Cooperative
Extension Service. Bulletin 950. p. 70.

Hill, D. B. (1993). "Small woodlot management in Kentucky". University of Kentucky, Cooperative
Extension Service. p. 24.

Kittredge, D. B., Jr., M. J. Mauri, et al. (1996). “Decreasing woodlot size and the future of timber sales in
Massachusetts: when is an operation too small.” Northern Journal of Applied Forestry 13(2) p. 96-101.
Call Number: SD1.N676.

The heavily forested landscape of Massachusetts is dominated by non industrial private
ownerships. Statistics indicate that parcel size has decreased to a most recent average of 10.6 ac.
Professional loggers were queried to determine if there was a timber sale size (expressed in either volume
or area) below which they would not bid. Respondents indicated that they had operated on a timber sale as
small as an average of 7.8 ac and 20.4 mbf, and would purchase one as small as an average of 5.3 ac and
17.1 mbf. The single most important factor in deciding to bid on a small sale was the quality and value of
the timber. In the future, small parcels with a preponderance of low-quality timber resulting from high-
grading may be deemed inoperable by loggers. The importance of high quality timber on small parcels
emphasizes the need for stand improvement measures to ensure small parcels are feasible to commercially
operate in the future.

Kreimes, M. L. (1995). "Forest stewardship planning workbook: an ecosystem approach to managing your
forestland". Pullman. Washington State University Cooperative Extension. Pacific Northwest Cooperative
Extension Publication. PNW490.

The workbook provides a format to organize, develop and record the elements of a forest
stewardship plan for a particular property. Aspects covered in the workbook include: property description;
forest owner values, goals, and objectives; forest health; home fire safety checklist; water, riparian zones,
and fisheries habitat; soil resources; timber management; wildlife habitat and threatened and endangered
species; forestland grazing; aesthetics and recreation; special forest products, forestland financial
management; estate planning; and ten-year activity plan. A glossary of 36 terms is included.

Little, J. B. (1996). “To cut or not to cut: how to manage healthy forests.” American Forests 103(i.e.102)
p- 18-22, 31. Call Number: 634.905 AM.

Marty, T. D. (1989). "Agroforestry". Urbana, Ill. Illinois Agric Exp Stn. p. 27.

Mayhead, G. J. (1996). “Management plans for smaller woods.” Quarterly Journal of Forestry 90(4) p.
313-318.

The traditional forest working plan is unsuitable for small private (farm or other) woodlands (50-
100 ha) in the UK. A much smaller woodland management plan of 3-35 pages is more appropriate. The
contents of such a woodland management plan are discussed, with the student, new owner and
professionalism in mind. It is emphasized that a woodland management plan should not be confused with a
grant application.

McKight, G. M. (1996). “Controlled grazing in woodlands: benefits for conservation and farmers.”
Agroforestry Forum 7(3) p. 10-13.

Farm woodlands constitute a significant proportion of relic native woodlands within the Scottish
Highlands. They provide farmers with extensive grazing and valuable shelter, including outwintering, for
livestock. Increasing recognition is being given to the value of semi-natural birchwoods on farmland in the
Highlands and in the Cairngorm Straths Environmentally Sensitive Area in particular. This has led to
management developments within the existing woodland management and conservation grant schemes
which are of particular relevance to tenant farmers.

Morgan, N. R. (1989). “Community and urban forestry in Washington and Oregon.” Journal of
Arboriculture 15(6) p. 135-140. Call Number: SB435.J68.



Page, T. (?). "Small Scale Forestry for the Rural Landowner: a Guide to the Benefits Provided by Forests".
Unpublished draft by author. On file? Y.

Randall, R. M. (1976). Commercial thinning as an income opportunity for small woodland owners.
Managing young forest in the Douglas-fir region Vol. 5, Proceedings, p. 115-127.

For owners of small woodlands, the relative significance of financial and nonfinancial objectives,
and the financial situation of the owner, may have greater importance than the condition of the timber in
management decisions. These considerations can encourage owners to fell immature stock or to retain
overmature trees.

Verner, M. (1994). “Connecticut's two-pocket woodland.” American Forests 100(1/2) p. 42-45. Call
Number: 634.905 AM.

Wrigley, P. 1. (1951). "Woodland as a farm enterprise". Pennsylvania State College. Agricultural
Experiment Station. p. 36.

Zehetmayr, J. W. L. (1985). "The Gwent small woods project 1979-84". Forestry Commission, UK. p.
48.

The project was sponsored by the Countryside Commission and the Forestry Commission. Its
objectives were to investigate the extent to which effective woodland management on farms can be
achieved for landscape, nature conservation, and wood production benefits, consistent with good
agricultural practice. Important features of the project included: sale of timber, planting, restocking, fencing
against stock, natural regeneration, coppicing and irregular forestry.



Social Science

Alig, R., Karen Lee and Robert Moulton "Likelihood of Timber Management on Nonindustrial Private
Forests: Evidence from Research Studies". USDA Forest Service. Southeastern Forest Experiment
Station.  Call Number: SD11.S68a. On file? Y.

Argow, K. A. (1989). You can lead woodland owners to water, but you can't make them drink. Proc-Soc-
Am-For-Natl-Conv., Bethesda, Md., p. 279-281.

Argow, K. A. (1990). The 1990's NIPF decade: the magic and the myth: introductory comments and
background. Proceedings of the Society of American Foresters National Convention, Bethesda, Md., p.
489-490. Call Number: 634.906 SOP.

Argow, K. A. (1994). Private landowners rights. Proceedings of the Society of American Foresters National
Convention, Bethesda, MD., p. 411-414. Call Number: 634.905 SOP.

Argow, K. A. (1994). “Stewardship begins at home: the private property responsibility initiative.” Journal
of Forestry 92(5) p. 14-17. Call Number: 634.905 J.

Argow, K. A. (1996). “This land is their land: the potential and diversity of nonindustrial private forests.”
Journal of Forestry 94(2) p. 30-33. Call Number: 634.905 J.

Bergmeier, R. (1986). "Non-industrial private forest lands. Part II - Non-industrial private forest owner
attitudes". Montana State University, Cooperative Extension Service. Montana Extension Forestry Digest
5(4). p. 4-7.

Binkley, C. S. (1981). "Timber supply from private nonindustrial forests. A microeconomic analysis of
landowner behaviour". Yale University School of Forestry and Environmental Studies. Bulletin No. 92.
p- 97.

A report in 6 chapters. After an introduction, the problem of timber supply from private
nonindustrial owners is reviewed. The usual assumptions about future scarcity of timber and poor
management of private forests are neither supported nor rejected by the data. Symptoms of timber scarcity
are better explained by a simple model of optimal reduction of old growth inventory. Chapter 3 develops a
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the statistical method used to estimate the timber supply model is described and data is presented from a
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Management Program Cooperators) and chapter 6 summarizes conclusions. The probability of timber
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Analysis of 367 responses to a mail survey showed that 86% of timberland is privately owned in
New Hampshire and that 86% of these are individual and joint ownerships. Tables show forest-land owner
characteristics, attitudes and intentions regarding reasons for owning, recreational use, timber management
and timber harvesting.
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Information from a recent study of forest-land owners has provided a new estimate of the number
of ownerships and insight into the attitudes and actions of this important group of decision makers. Nearly
25% of the private forest land is in ownerships of more than 500 acres. Nearly half of these owners have
harvested timber from their holdings at some time in the past. Owners have a positive attitude toward
timber cutting at a time when there is greater demand for products from the forest. Interest in harvesting the
timber resource has created a situation in which watchful monitoring and good stewardship are be needed
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timberland. Although timber harvesting has increased in recent years, it remains a concentrated activity.
Remeasured plot data show that only 24% of the timberland had cutting disturbance between the last two
inventories. Four-fifths of the cutting took place on one-tenth of the timberland. The timber resource is ripe
for more cutting, landowner attitudes have changed to favor increased harvesting, and recent government
initiatives support a climate for timber development. There is no denying that physical supplies of timber
and landowner intentions reveal a potential opportunity for significant expansion in wood use.
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A questionnaire survey (910 responses) of non-industrial private forest landowners indicated that
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programmes, private forestry consultants) for forest management.

Blatner, K. A. and J. L. Greene (1989). “Woodland owner attitudes toward timber production and
management.” Resource Management and Optimization 6(3) p. 205-223.

Two hundred non-industrial woodland owners in Arkansas, USA, grouped according to timber
management and sale behaviour, were asked to evaluate 8 statements (in 28 pairs) representing a range of
attitudes. Although only timber managers and sellers consistently held financial objectives for their
woodlands, all groups showed moderate or strong interest in non-market forest uses (e.g. wildlife and
recreation) and in holding timber as a cash reserve.
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Nonindustrial private forests (NIPF) comprise 60% of commercial forest land in the USA and
contribute significantly to the country's demand for timber, recreational opportunities, and other forest-
related products and amenities. Despite numerous NIPF owner surveys, ownership and management
motivations remain poorly understood, thus hampering design of effective NIPF policy and programmes. In
this study, a qualitative approach was taken to ascertain management motivations of NIPF owner-
managers. Informants were selected who demonstrated a history of active forest management for multiple
purposes in accordance with mainstream professional forestry standards. The authors conclude that forest
ownership and management contribute to, and are influenced by, owner identity. Topics discussed include
relationships between forest management and personal, social, and ethnic identity; the importance of family
considerations to forest ownership and management; the recreational value of management activities; the
role of management as an attractive challenge; and the effect of management on owners' perceptions of
resource control.
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Most studies of nonindustrial private forest (NIPF) owners are constrained by the intrinsic
limitations of survey research. This paper contrasts survey methodology with qualitative methodology,
demonstrates the utility of the latter with an example from research on management motivations of NIPF
managers in Wisconsin, and suggests ways in which the two methodologies can complement each other in
future NIPF research. Sixteen case studies of Wisconsin NIPF managers were developed from transcribed
tape recordings of unstructured interviews, management records, and field examinations. Cases were
compared and analyzed for recurring motivations, attitudes, and values. The authors discuss how forest
ownership and management contribute to owner identity, and the influence of ethnic, family, and personal
identity on management activites.
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A 1992 telephone survey of households in seven mid-South states provided data for comparing the
opinions of NIPF owners with those of the general public. Topics explored included traditional forest
management practices, governmental regulation of tree cutting to protect environmental values, and trade-
offs between environmental protection, private property rights, and economic development. In each of
these areas the views of NIPF owners were found not to differ significantly from those of the general
public. A widespread desire for environmental protection tempers views toward forest practices, forest-
based economic development, and private property rights. The relationships between NIPF owners'
demographic characteristics, ownership activities, and opinions were explored. Study results challenged
common assumptions about NIPF owners, questioned the effectiveness of existing forestry education
efforts, and argue for a stronger, more explicitly environmental orientation in all forestry activities.
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Management of US forests has been widely criticized. Such criticisms stem, in part, from the
widely held belief that owners and managers of nonindustrial private forests (NIPFs) have a vested
economic interest in the resource not shared by the general public. As a result, previous studies of NIPF
management have assumed that landowners differ from the general public and hold utilitarian-orientated
values toward the natural environment. Data collected in Pennsylvania, a state with one of the largest
acreages of NIPFs, challenge this commonly held belief. This article presents evidence of common
concerns held by NIPF landowners and the general public with respect to their attitudes toward forests and
forest management polices. Moreover, these findings reveal that sociodemographic characteristics, use of
the forest, and ownership status have little influence on attitudes toward management.
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Describes extension activities at the University of Connecticut, and reports results of a
questionnaire survey to non-industrial private forest (NIPF) owners.

Carpenter, E. M. (1985). "Ownership change and timber supply on nonindustrial private land". St. Paul,
Minn. USDA Forest Service North Cent For Exp Stn. Research Paper 265. p. 14. Call Number:
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Results of earlier surveys in 1960 and 1967, and a new survey in 1979 of the same properties in
Michigan's Upper Peninsula were studied to determine the way in which the land base had been divided
and augmented and the reactions of private owners to timber harvesting opportunities.
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An account is given of the number and distribution of non-industrial private forest landowners by
size class and of the owner attitudes and objectives concerning ownership, management and use of forests.
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Results are given of a survey to determine owners' attitudes and intentions concerning ownership,
management, harvesting and recreational use of their forest property.
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The timber supply behaviour of nonindustrial private forest (NIPF) owners was studied. An

intertemporal production model was presented and, through this, the properties of the optimal harvest




problem were analysed and the effects of exogenous income, forest size, timber price, uncertainty in timber
price and amenity valuation were examined. In the presence of amenity valuation, the price elasticity of
timber supply was always smaller compared to the pure production case. Timber harvest increased with
increasing forest size, provided that income was unrelated to forest size. When the amenity value of the
forest was considered, the owner's response to future price uncertainty depended on the response of
neighbouring forest owners.
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A survey of nonindustrial private forest (NIPF) landowners in western Oregon was analysed to
gain insights into their harvesting activity. Past participation in harvesting, harvest type, and future
intentions for harvest were related to ownership size, tenure, residence, form of organization, method of
acquisition, occupation, age and income. Some 30% of respondents reported harvesting at least once during
1979-89. Higher rates of harvest participation were found for larger ownership sizes, longer tenure,
corporate organization, farm ownership, and higher personal income. At least some of the influence of size
on reported participation came from the natural tendency of larger ownerships to have a greater variety of
acres eligible for harvest. Ownership size combined with a variety of demographic factors (tenure,
residence, form of organization, aquisition method, occupation, and income) influenced whether the harvest
was a clearcut or a commercial thinning. Commercial thinning and thinning/clearcutting combination
harvests were more common than clearcutting. Landowners were generally willing to harvest in the future;
more than two-thirds of the NIPF acreage is controlled by owners with definite harvest plans. Owners who
reported no intentions to harvest had little past harvesting activity. The predominance of thinning and other
forms of partial cutting by smaller NIPF owners may indicate opportunities to improve the condition of
NIPFs through assistance in selective cutting.
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This study provides insight into the determinants of timber supply from private forests through
development of both theoretical and empirical models of harvest behavior. A microeconomic model
encompasses the multiple objective nature of private ownership by examining the harvest decision for
landowners who derive utility from forest amenities and from income used for the consumption of other
goods. Tobit analysis is used to estimate the relationship between harvest behavior and forest, owner, and
economic characteristics from cross-sectional data for individual forest plots in New Hampshire. The
empirical results highlight the influence of forest characteristics and landowner affluence on the harvest
decision. Decomposition of the Tobit coefficients indicates that changes in timber supply are expected to
result primarily from changes in the number of acres from which timber is offered for sale and to a much



lesser extent from changes in per-acre harvesting intensity. Marginal supply responses varied considerably
depending on the values for the other coefficients and variables, underscoring the need to consider the
shape of the distribution as well as the mean values for the explanatory variables when projecting harvest
behavior.
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A probit model was used to analyze the relationship between the probability of enrollment in
Vermont's Use Value Appraisal property tax program for forest land and characteristics of the parcel,
owner, and surrounding community. The results suggest that continued fragmentation of the forest and
population growth will have a negative effect on enrollment, but these effects may be mitigated by
increases in the education level of landowners and by increases in assessed values and property tax rates.
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The likely effect of cost-share incentives on participation in Tennessee's Forest Stewardship
Programme (which encourages planting of new trees) was estimated and contributing factors were
identified. Surveys were mailed to 4000 nonindustrial private forest (NIPF) landowners, and a logit model
was developed to examine economic, physical and behavioural factors which affect the landowner
participation decision. Data collected indicate that the majority of landowners are concerned with water
quality and wildlife habitat in addition to timber enhancements. Model results indicate that attitudes,
experience, and knowledge of forestry programmes may outweigh monetary incentives (50, 65 and 75%
cost share) in the participation decision.
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Data from a mail questionnaire survey of 617 non-industrial private forest landowners (NIPF) are
presented, in the context of an expanding demand for timber in the state; information is included on
marketing experiences, forest management objectives, harvest plans, timber marketing barriers, use of
forestry advice and preferred educational assistance.
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Nonindustrial private forest landowners (NIPF) control 21.4% of Washington's commercial
forestland, much of which produces forage. Resident NIPF owners in 3 regions in the state were surveyed
to determine their perceptions of forest grazing. Thirty-nine percent of the respondents grazed livestock on
forestland they leased or owned, and grazing was perceived by practitioners to contribute significantly to
household income. Nonincome-related motivations for owning and managing land were also significant:
passing land on to children, keeping it 'natural’, conservation, aesthetics, and as a current or future
homesite. In western Washington, some forest grazing occurred year round while in eastern Washington it
was all seasonal. Cow/calf pairs were the most commonly grazed livestock. The median size forestland
parcel owned by forest grazers was 47 ha versus 24 ha for nongrazers. Leasing additional land increased
the likelihood of forest grazing. Significant opportunities exist to improve both the condition and
productivity of forested ranges. Achieving this requires a clear understanding of landowner's objectives and
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Total acreage responding to a given economic incentive is a key measure of the effectiveness of
many government forest land-use programs. Examples are the FIP and America the Beautiful programs.
Acreage response depends both on landowner behavior and on land characteristics. Prediction of this
response for new or untried government incentives consequently requires simultaneous estimation of
landowner land-use decisions and of the number of acres affected by the decisions. A method to predict
aggregate acreage response to proposed land-use programs is described in the paper. This method is
illustrated by an analysis of how cost-sharing could have affected NIPF owner investment in pine
regeneration on harvested lands in the South in 1971-1981. Results show that cost-sharing may have
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function of income and non-monetary benefits. Major implications of the model are that utility-maximizing
NIPF landowners will invest a larger amount of capital in reforestation and grow their timber using longer
rotations than would profit-maximizing landowners. Empirical evidence from Georgia, USA, supporting
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